TQ) AR,

200200014

THESE: PRESENES, SHATY, COME:

@ Eﬁﬂﬁ%ﬂﬁm% (@Nﬂgﬁmﬂﬂw dsimited

gmmszdfgfzer
%ﬂ/ %f’l’ﬂélﬂv/“ﬁ'ﬂll %
/{émfcﬂgm/ Waf{e&hf jﬁaﬁfa

E]H]ﬂr PP, THERE HAS BEEN PRESENTED TO THE

Secretary of Agriculture

. FOR AN ALLEGED DISTINCT VARIETY OF

MADE AND PROVIDED HAVE BEEN
s OF THE PLANT VARIETY

CLOVER, WHITE
'‘GRASSLANDS KOPU II !

s Vestimong Whereat, I feave hercants sof my hand
ma/ caused f/z/é Jea'/ / fé %ﬂm %ﬁmﬁ@
Yostection Ofice £ 4o offfed of the Coy o
Ubsihington, D.C this Y oy of Jine, in fé
year lwo ft{oxmx/aa/agua




REPRODUCE LOCALLY. include form number and date on ail reproductions.
0581-0058

FORM APPROVED - OMB No.

1.8 DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY DIVISION - FLANT VARIETY PROTECTION OFFICE

APPLICATION FOR PI}KNT VARIETY PROTECTION CERTIFICATE

{Instructions and information collection burden statement on reverse)

The following statements are made in accordnce with the Privacy Act o
1974 (5 U5,C. 552a) and ihe Paper Reduction Act (PRA) of 1995,

Application is required in order to determine if a plant variely protection
certificate is to be issued (7 U.S.C. 2421). Information is hell confidential
until certificate is issued {7 U.8.C. 2426),

1. NAME OF APPLICANT(S). (As it is (o appear on the Certificate)

2, TEMPORARY DESIGNATION OR
EXPERIMENTAL NUMBER

GCS8

3, VARIETY NAME
GRASSLANDS KOPU I

AGRESBARCH-BRHIED Sroasslanz Techmology Limited
!

4. ADDRESS (Siweet amei no. or RED. No., €ity, State, and ZIP Code, and Country)

5. TELEPHONE (include areq code) l
TEH b 35) 8255

FOR OFFICIAL USE ONLY
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Ruskura Research-Gentre, Bast Street, | NN ead drye :
) ; lton Eitzher bert Wegt +64 & 351 g2k

I Fivate Bﬂg 31-1-5,-_Ham.11t0 ] P&lﬂ'\ -e,f&'fbhf Mortin 6. FAX (Include area code)

New-Zealand Mew Zealond -0064-6-351-8032—
IF THE OWNER NAMED I$ NOT A *PERSON'. GIVE FORM OF 8, IF INCORPORATED, GIVE 9, DATE OF INCORPORATION
ORGANIZATION (corporation,partnership, association, efe.). STATE OF INCORFORATION .
ErowmResearchrInstitute-

1
10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION, (First person fisted will receive ol papers) FILING AND
EXAMINATION .
FEES:

Gl F : (P-O
Asheviller- E |5 L
NEC-28814 E

United-Statesof-Anrerica— s |
JEFFEE. Mller R DATE/Cﬁ /
. : Ao/ 207]
C i
E | CERTIFICATION FEE:
1
v ls 76%.00
E
D |DATE &} /6‘" / o7
11. TELEPHONE (Include area code) 12, FAX (Include area code} 13. E-Mail . 14, CROP KIND (Common name} ) .
#pd b 35y Bo2y + by b 357 Bzye Fel§  mitle @ Grasdanz Lo
-S28 2814805 - WHITE CLOVER

‘ 15, GENUS AND SPECIES NAME OF CROP

16, FAMILY NAME (Botanical) 17. IS THE VARIETY A FIRST GENERATION

HYBRID?
. D YES E WO

Leguminosae

Trifolium repens
18, CHECK APFROPRIATE BOX FOR EACH ATTACEMENT SUBMITTED (Follw instructions on
: reverse)
! Pratection Act)

a _ Exhibit A. Origin and Breeding History of the Variety,

19, DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE 50LD AS A
CLASS OF CERTIFIED SEED? See Section 83(u} of the Plant Variety

E YES {(If ‘ves’ answer item 20 D NGO (If ‘na’ go to item 22}

b. Exhibit B. Statement of Distinclness
. E Exhibit C. Objective Description of Variety

d. m Exhibit D. Additional Descriptien of the Variety (Opfional)

« &

Exhibit E. Statement of the Basis of the Owner’s Ownership,

0. DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE LIMITED
TO NUMBER OF GENERATIONS?

&

YES NO

f I& Voucher Sample (2,500 viable untreated seeds or, for tuber prapagated vitrieties,
verification that fissue culture will be d 1 and mai din an app ! public

Repository)

g
@ Filing and examination Fee ($2,450) made payable to *Treasurer of the United
Statesd ‘flIJm'J latha ﬂ lbsariatw Protaci

21. IE“YES' to item 20, which elasses of production beyond breeder seed?

D FOUNDATION I:] REGISTERED E CERTIFIED

22, HAS THE YARIETY (INCLUDING ANY HARVESTE;D MATERIAL) OR A HYBRID PRODUCED
FROM THIS VARIETY BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USED IN THE U.§ OR

OTHER COUNTRIE?
= .
Xl vmEs d NO

New Zealand March 2001 — First commercial safe.

IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE
FOR EACH COUNTRY AND THE CIRCUMSTANCES. (Please use space indicated on reverse)

13, IS THE VARIETY OR ANY COMPONENT OF THE VARIETY PROTECTED BY
INTELLECTUAL PROPERTY RIGHT (PLANT BREEDERS RIGHT OR ATENT)?

R ves a
NZ PVR Certificate number 1779 dated 28/2/2001

NO

The awners declare that a viable ssmple of basic ssed of the variety will be furnished with application and w

for a tuber propagated variety a tissue cultore will be deposited in a public repository and m
The undersigned owner(s) is (are) the owner of this sexually reproduced or tuber propagated plant variety, a
and is entitled to protection under the provisions of Section 42 of the Plant Variety Protection Act..

Il be replenistied upon request in kccordance with such regulations as may be applicable, or

gintained for the duration of the certificate.

nd believe(s) that the variety is new, distinct, uniform, and stable as required in Section 42.

OGwner(s) is (arc) informed that false representation herein can jeopardize protection and result in penalties,

SIGNATURE OF OWNER

g Nl x

SIGNATURE OF OWNER

NAME (Please print ar type)
. J. E. MILLER

NAME (Please print or type)




PVP Application No. 200200014. ‘Grasslands Kopu II’ white clover

EXHIBIT ‘A’
Grasslands Kopu II Breeding History and Maintenance Programme

Grasslands Kopu IT was developed from persistent genotypes that had high yields in
the fourth year of an evaluation of a world collection of 11Q white clover cultivars at
Palmerston North. Twenty-four genotypes that had persisted under rotational sheep
grazing with a minimum of 10 grazings per year (Woodfield & Caradus 1994) were

* selected from eight cultivars (Craw, SC-1, Tillman, Aran, Regal, Tahora, Pitau and
Huia) and two expenmental populations (C6531 and C6532) based on high clover
yields, high stolon growing point den51ty per m?, large-leaf size, and persistence (as
indicated by high clover content) in the final year (Caradus et al. 1991).

These genotypes were polycrossed in an isolation cage to produce F progenies that
were then screened as spaced plants at Lincoln for uniform flowering pattern, high
seed yield (i.e high inflorescence numbers per plant and high numbers of seed per
inflorescence) and absence of follar diseases such as leaf spot, powdery mildew and
sclerotinia. Twenty-four parents were selected and polycrossed in an isolation cage to
provide the pre-breeder seed of Grasslands Kopu IL

The 0.3 ha breeder’s seed crop was produced by insect pollination in the field at
Lincoln with an isolation distance iof over 400m. The foundation and all subsequent
multiplications to provide commercial seed generations were done without further
selection. The decision to commercialise Kopu II was based on the strong
performance of the pre-breeder pof)ulation in Northern USA (Woodfield e al. 1998)
and in the Northern New Zealand (Woodward & Caradus 2000; Woodﬁeld et al.

2001).

This variety is maintained by longé term storage of the residual pre-breedcr seed line
and storage of the foundation seed iin germplasm cool-storage facilities at Palmerston
North and Lincoln, New Zealand respectively. The foundation seed is sourced for
further seed increases within the NL?W Zealand and USA Seed Certification schemes.

References

Caradus, J.R.; van den Bosch, J.; Woodfield, D.R.; Mackay, A.C. 1991. Performance of white clover
cultivars and breeding lines in a mixed species sward. 1. Yield and clover content. New Zealand
Journal of Agricuitural Research 34: 141-154.

Woodward, S.L.; Caradus, J.R. 2000. Performance of white clover cultivars and breeding lines in
rotatlonally grazed Waikato dairy pasture, New Zealand. New Zealand Journal of Agricultural
Research 43: 323-333.

Woodfield, D.R.; Albrecht, K.; Bures, E.; Green W. 1998. Characterization and performance of
Wlsconsm white clover ecotypes. ﬁroceedmgs of the 15" Trifolium Conference p.15.

Woodfield, D.R.; Caradus, J.R. 1994. Genegtic improvement in white clover representing six decades of
plant breedmg Crop Science 34: 1205-1213,

Woodfield, D.R.; Clifford, P.T.P.; Cousms, G.R.; Ford, L.L.; Baird, I; Miller, ].E.; Woodward S.L.;
Caradus, J R. 2001. Grass]ands Kopu I and Crusader New generation whlte clovers.
Proceedings of the New Zealand Grassland Association 63: 103-108




PVP Application No. 200200014

‘Grasslands Kopu II’
(Trifolium repens L.)

Evidence of Uniformity & Stability.

.“Grasslands Kopu II’ was subjected to replicated spaced plant field trials ih 1998/99,

1999/200 & 2000/01 in New Zealand for the purposes of supporting our application
for Plant Variety Rights ( PVP in US) in New Zealand, a Union for the Protection of
New Varieties of Plants ( UPOV) member state. _

Data collection was in accordance with published Union for the Protection of New
Varieties of Plants (UPOV) recommendations both in general terms and specific
Technical Guideline terms (UPOV TG 38/7).

These data showed that ‘Grasslands Kopu II’ was sufficiently uniform in terms of its
variability given the nature of its propagation to meet the UPOV standards (i.e. the
variance of the new variety as a ratio of the mean of the combined variance of the

comparators.

The stability of characters mezsured/scored was such that those characters defining a
difference between ‘Grasslands Kopu II’ and the comparators were satisfactorily
consistent over the trial years.

The variability and stability thus met the requirements of the New Zealand Plant
Variety Rights Office and a Grant of Rights No 1779 was made with effect 28
February 2001. ' '

At the time of the NZ grant there have been 3 generations of seed on which to base
these observations. Since that time there have been at least another 5 high grade seed
increases to meet commercial requirements within the New Zealand Seed
Certification Scheme in which field crops are inspected by independent Authority
Inspectors under the control of the Independent Auditing Company AgriQuality.

No problems have been encountered requiring crop rejection based on Uniformity or
Stability of characters expressed in this variety.

Variants per se have not been observed in this white clover variety, but those familiar
with this species will recognise the difficulty in defining a variant from an off-type.
White clover is inherently variable due to its heterozygous form and genealogical
background. Indeed, some variability is desirable from an agronomic perspective for
robustness in farming practices.

Seed production practices and certification protocols requiring isolations minimise
contamination from other white clover crops. However, it would be a brave person to



confidently claim that a white clover plant in a white clover population was of another
- variety (off-type) unless there was some outstanding readily observable difference.

No readily identifiable off-types have been observed in plots or crops of ‘Grasslands
KopuII’ :

The applicant is confident on the information available that ‘Grasslands Kopu II’ is
both Uniform and Stable and that the variety as bred is free of unacceptable variants
or plants that would, by definition, be recognised as off-types.



EXHIBIT ‘B’
PVP Application 200200014 ( ‘Grasslands Kopu II’ — white clover)

Page 1 of ‘Statement of Distinctness’, (revised).

The varieties identified as being the closest in the descriptive characters used to compare

‘Grasslands Kopu II” with other varieties of common knowledge are: . .
e sosT Simdar \-la.,t'lQ?\“zi is Aran

‘Aran’ and ‘Grasslands Kopu’. Ped \&Gn of Muan 1 el

Three separate spaced plant replicated trials carried out at Palmerston North, New Zealand
during 1997/98, 1998/99 * 1999/2000. ( Random block 10 reps of 10 plants pooled within
reps for means and sd’s. Data from all available plants).

‘Grasslands Kopu I’ cf ‘Aran’
¢ ‘G.Kopu II’ leaflets are ldnger than those of ‘Aran’

Leaf length(mm) mean values:

(1998) G. Kopu Il Aran sediff t-value(2 tail)1%  Score Signif
(18d1) : |
27.51 24.37 1.02 2.88 3.09 *&
(1999) 276 26.4 1.09 2.88 1.09 ns
(2000) 31.64 28.71 0.54 2.88 - 543 *E

¢ “G.Kopu II’ has larger leaves than ‘Aran’

Leaf area (sq mm) L6000 leaf area machine.
( same ~100 leaflets as used for length/width measurements)

(1998) 4.83 4.06 0.35 2.88 22
(1999) - 5.60 4.52 0.33 2.88 : 3.27 | HE

¢ ‘G.Kopu IT’ has longer internodes than ‘Aran’

Internode length(mm)

(1998) 26.26 23.90 1.38 2.88 1.71 ns
(1999) 32.22 27.35 1.62 2.88 2.88 - o
(2000) 35.60 28.64 0.81 2.88 8.59 o



EXHIBIT ‘B’ (cntd)

PVP Application 200200014

( ‘Grasslands Kopu II’ ~ white clover)

Page 2 of ‘Statement of Distinctness’. _(revised).

¢ ‘G. Kopu II’ has fewer cyanogenic plants than ‘Aran’.

Number of cyanogenic plants.

(1998) G. Kopull +ve 133 -ve 47

Aran  +ve 158 ~ve 19 Chi Square 14.00 (Pearson)  Sig 0.00013
(1999) G.Kopull +ve 41 -ve 19 '

Aran  +ve 54 -ve 6 Chi Square 8.54 (Pearson) Sig 0.00348

. YGrasslands Kopu II” ef ‘Grasslands Kopu’
. <G. Kopu II” has longer internodes than ‘G. Kopw’

.Stolon internodes (mm) '
. G.KopuIl G.Kopu sediff t-value(2 tail)l%  Score Signif
(1998) 26.26 26.05 1.38 2.88 0.15 ns
(1999) 32.22 27.35 1.62 2.88 1.98 *
(2000) - 35.60 30.20 0.81 2.88 6.64 ok
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Objective

To distinguish white clover varieties “Kopu II” and “Aran” using microsatellite
DNA markers.

Methods

DNA of twelve individuals grown from nucleus seed of each variety was
purified and tested with an array of ten publicly available microsatellite
markers. Data were collected in a manner consistent with published
procedures (Barrett et al. 2004) and are not confidential. All markers were
labelled with FAM flourophor to detection in an ABI3100 genetic analyser
using LIZ500 size standard on a 22 centimetre array filled with POP7 polymer.

The Chi-square statistic was used to test if the frequency of an allele was
significantly different between the two samples. The calculation was made in
the most conservative way. Specifically, the allele frequency recorded in
Kopu Il was used as the ‘expected’ component of the statistic calculation, the
frequency recorded in Aran was used as the ‘observed’ component. For the
allele in question, 11 observations were made in each of the variety samples,
i.e. one of the DNA marker tests failed in each population. This makes no
material difference to the outcome, but is included here for completeness.

Results

Ten microsatellite markers were used to test the 12 individuals of each variety
sample, resulting in a data grid with 43 alleles scored among the 24
individuals, resulting in a total of 1032 datapoints. The dataset was
examined to identify the simplest way of distinguishing the two populations.
Microsatellite prs305 is a publicly available white clover marker. The prs305
allele of size 128 showed a significant (p<0.05) difference in distribution
among the two samples, being present in 55% (6 of 11) of the Kopu |l
individuals sampled, and only 9% (1 of 11) of the Aran individuals sampled.
This marker is diagnostic to declare if a sample of seed is a potential match to
either Kopu Il nucleus seed or Aran nucleus seed, and is in itself sufficient to
distinguish the two varieties nucleus seed lots. A trace of the allele profile of
prs305 in the two samples is included, showing a case where the allele is
present in Kopu Il and absent in Aran.

Figure 1. DNA trace showing allele 128 whlch occurs at a significantly higher
frequency in Kopu Il than in Aran.



Appendix 1. Addressing the USDA examiner requirements as ouflined by
Mark Hermeling in an email to Jeff Miller dated 7 March 2007.

1. The experimental design or procedures followed are published in a
peer reviewed journal and cited.

Procedures were consistent with those published in

Barrett B, Griffiths A, Schreiber M, Ellison N, Mercer C, Bouton J, Ong B,
Forster J, Sawbridge T, Spangenberg G, Bryan G, and D Woodfield (2004) A
microsatellite map of white clover. Theoretical and Applied Genetics 109:596-
608.

Cochran, WG. (1952) The X test for goodness of fit. Annals of
Mathematical Statistics 23:315-345

2. No Part of the experimental design or procedures are confidential.

All procedures are publicly available as published in

Barrett B, Griffiths A, Schreiber M, Ellison N, Mercer C, Bouton J, Ong B,
Forster J, Sawbridge T, Spangenberg G, Bryan G, and D Woodfield (2004) A
microsatellite map of white clover. Theorstical and Applied Genetics 109:596-
608.

3. The specific differentiating bands are éited.

As per this report, microsatellite marker prs305 allele size 128 nucleotides in

length as assayed.

4. Photographic copies of scientific publishable quality with sufficient
resolution and labelling to resolve the individual bands in question.

As per this report, Figure 1.

5. If the procedure is not well established and accepted, the results are
from a[t] least two independent laboratories with the experimental

design found to be reliable.

Microsatellites are an industry standard DNA marker technology.
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UNITED STATES DEPARTMENT OF AGRICULTURE Exhibit ‘C’
AGRICULTURAL MARKETING SERVICE
BELTSVILLE, MARYLAND 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHITE CLOVER
(Trifolium repens) ‘Grasstands Kopu Il

Place the appropriate number that describes the varietal character of this variety in the boxes

below. Fill unused columns with zeroes (e.g. [0 [9 [ 9 | when the number is 99). In
comparison to standard varieties, the value : should only be used to indicate that © T
the varieties are equal. The symbol ~ indicate imal point. Characteristics described, s

including numerical measurements, should represent those which are #ypical for the variety.
Measured data should be for spaced plants. Any recognised color fan, eg Royal Horticultural
Color Chart, may be used to determine plant colors; designate system used:

Give location of test area Palmerston North, New Zealand. Ranges of values are valuable
and may be_included with additional description elsewhere in the application.

.. NOTE: For single plant data a minimum of 100 plants is suggested.

L. TYPE I =Small, 2 =intermediate, 3= Large(Ladino), 4= Very lﬁrge ............... .

4
LARGE/VERY LARGE LEAF TYPE STANDARD VARIETIES

.= Grasslands Sustain, 2 = *“Grasslands Kopu 3 = Grasslands Pitau 4= Aran

2. MATURITY:
o . .
1 mm % Plants ﬂowermg in sgedlmg year.

Time of flowering (50% of plants in bloom): ( from spring growth in seedling year).
Days earlier than standard variety ‘Grasslands Huia’

0 ]

0 |1 | Dayslaterthan |3&4| standard varieties ‘Grassiands Pitau’ & ‘Aran’

3. GROWTH HABIT: ,
3 1 = very prostrate(Prop) 2 = intermedjate (Grasslands Huia). 3 = Erect (Aran)
i.5

[ = Lax (Regal) ) 2 = Dense (Grasslands Huia)
, sight (from soil level to top of flowering head at 50% flowering):
%1“8 om tall 6 |7 | cm shorter than standard variety ¢ Tillman I’ ( 1999/2000 data)
010 . ( Shorter than all standards )

Plant Width (average of 2 horizontal measurements of leaf spread at top of plant at 50% flowering ).

D:’ cm wide. 1 .| cm narrower than D standard varicty
cm wider than D standard variety

4. LEAF ( Central leaflet of 3rd leaf from iip of rapidly growing stolon - usually in summer months):

3 mm leaflet width wider than mtandafd variety { Sustain)

{ % plants cyanophoric (Picric Acid Test)
m mm leaflet length L ' Longest of all comparators

1 0[*17]

mm petiole width wider than
_ mm length petiole Longer than standard variety (Aran)

Color: 1 =light green (Regal). 2 = Medium green (Merit) 3 = Dark Greén (S-l 84). 4=0Other .........

standard variety (Sustain)



M0 000t L;L

white clover - 2
WHITE CLOVER LEAF MARKING (at 50% flowering): Note categories below allow for mcreasingly detailed
description of the same data. Diagram illustrates terms:

1=Full V. 2=BrokenV. 3= V-Point, 1 2 3 A 4 5
4 =Filled V. 5=DoubleV,

Presence of mark: of total plants, give percentage of marked and unmarked plants (total = 100%)

n % Absent n % Marked

Shape of mark: of total plants, give percentage having each shape ( Total = % marked above)

05 |3 | %FullV 0 !0 |4 |%BrokenV 0 [1 |3 | %V-Point

01010 % Filled V. 010 : 3 % Double V 01010 %o full *V” with red fill

ANTHOCYCANIC (Red) LEAF MARKINGS. (Some leaves of plants examined should have developed at

teriiperatures of 10° C or less): of tofal plani e percentage marked {red flecking red midrib, or red leaf) and
unmarked ( Total = 100%). 0 0 | % absent. % fleck marked

5. STOLON: Give widest diameter of stolon at point of attachment of leaf measured above (3rd node from p).

mm 0 | 742 |thicker than 1 | standard variety (Sustain)
0 |17} thicker than 2 standard variety ‘G. Kopy’
6. FLORETS PER FLOWER HEADS (At 50% flowering of variety): _
1 6 | More than 1| standard variety (Sustain)
0l 5 More than 4 standard variety (Aran)

7. DISEASE AND PEST RESISTANCE: {0 =not tested; 1 = susceptible, and 2 = resistant). If variety is
claimed to be resistant or to show intermediate reaction, substantiating test scores should be attached clearly
identifying disease. application variety, check varieties, location of test, and range and direction of test scores.

A. STOLON AND ROOT ROTS. B. VIRUSES.

0 Fusarium spp Alfalfa mosaic

0 Rhizoctonia spp White clover mosaic

0 Colletotrichum spp Clover yellow mosaic

0 Leptodiscus spp Clover yellow vein mosaic
0 | Cervulariaspp Red clover vein mosaic
0 Sclerotium rolfsijii Peanut stunt
Sclerotinia trifoliorium Other (SPecify)...ocercricrirninsinrininsconins

C. NEMATODES. - D. INSECTS

0 | Root knot Lygus bugs ( Lygus spp)

0 | Sting Spider mites (Tetranychus spp)

0

0 Meadow Clover seed weevil (Miccotrogus picirostris)

Clover cyst Clover seed midge (Dasineura gentneri)

Clover head weevil (Hypera meles)
Clover leaf weevil (H. Punctata).
Lesser clover leaf weevil (H. nigrirosiris)
Alfalfa weevil { H. Postica)
Meadow spittlebugs (Philacnus spumarius)
Clover root curculio (Sitonia hisidula
Potato leathopper (Empoasca fabae)
Other ( Specify)..oocevrcinrnric e




- 200&000?%

White clover - 3

P ;.

Indicate the variety most closely resembling the application variety for the following :

CHARACTER VARIETY CHARACTER VARIETY
Leaflet width ' Aran Internode length Grasslands Sustain
Petiole length " Kopu Peak flowering | Aran
Petiole width ~ Aran | Floret length _| Aran

Brewbaker, .L. and H.L. Carnahan. 1956. Leaf marking alleles in white clover. Uniform nomenclature.
Journ. Heredity 47: 103 - 104.

Hawkins, R.P. 1959. Botanical characters for the classification and identification of varieties of white clover.
J. Nat. Inst. Agr. Bot. 8. 675-682,

1.S.T.A. (Herbage) Variety Committee, 1972, Draft paper on tests for identification and trueness to cultivar.
Proc. Int. Seed Test. Assoc. 37: 443-495.
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‘Grasslands Kopu IT? EXHIBIT ‘D’
(Trifolium repens.L)

Combined-over-years Uniformity.

Within-Plot Standard Deviations as a % mean of comparator SD’s,

Kopu II | Crusader | Bounty Aran | Challenge { Sustain Kopu Pitan Huia
Character ' i
Habit .99 97 98 102 105+ 101 98 98 [ 100
Density 99 101 100 | 100 103 94 101 101 100
*Leaf Ingth 100 98 99 101 102 98 102(h | 101 98
*Leafwdth | 100 08 100 102 101 100 101 100 | 98
Leaf area 101(2) 101 99 103(1) | 103(2) 102 101(1) 101 89
Petiole Ingth 100 99 100 99 100 100 | 101 101 99
Petiole wdth 160 | 97 99 105(1) 103 102 100 101 94
Internode Ingth | 101 99 100 99 100 100 100 100 | 100
Stolon thick 105(2) 97 100 107(2) |~ 98 99 99 99 97
Peduncle Ingth | 101{1) 100 99 100 100 100 100 100 99
Peduncle thick | 104(1) 101 96 102 98 98 101 101 99
Flower head size 100 100 96 104 97 100 | 98 | 100 100(1)
Floret Ingth 95 100 103 102 103 99 100 98 100
Floret No. 99 10¢ 160 99 102(1) 100 101 100 | 99
*Flower days 100 100 100 99 100 100 | 100 | 100 100

Symbols: + = 8D Exceeds over-years criterion after 3 years with P<0.01
* =TUPOV obligatory descrlptlve characters
1,2,3 — The number of occasions the within-years SD exceeds the UPOV crlterlon

In no instance where the over-years criterion was exceeded by ‘Grasslands Kopu 1I* for uniformity fora -

particular character is that character essential to the distinctness of this variety from any of the comparators.
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Exhibit ‘D’

ADDITIONAL INFORMATION — ‘Grasslands Kopu I’

Additional information is provided in tables of means and standard deviation ratios in support
of distinctness and uniformity claims.

Trials were conducted at AgResearch Grasslands Research Institute at Palmerston North, New
Zealand during 1998/99, 1999/2000 and 2000/2001. Each trial was of ~ 100 spaced plants of
each candidate and comparator variety at 60cm spacings between plants and 120cm between
plots. The plots were of 10 plants per variety in 10 randomised replicates in complete blocks.
Data were recorded from all available plants using UPOV Guidelines to record states of
expression of characters.

The first two years data were analysed using ANOVA to produce LSD’s at 1% for
Distinctness. Uniformity was calculated using the variance ratio technique.

During 2000/2001, the Statistical Programme recommended by UPOV and available from the
Department of Agriculture for Northern Ireland was used. This programme called DUSTNT,
which is the Windows version of the DUST software, has been written expressly for DUS
testing and allows easy Combined — Over — Years Analysis of Distinctness and Uniformity.
This programme was used to test the three years of data collected using MJRA. It is these
results that are presented with this application.



VARIETIES TO BE INCLUDED

ABM3655G2
ABM9854G2
Beaumont
Triffid
Crusader
Milton
BarblancaG2
KopulIGg2
DestinyG2
ColtG2
BountyG2
Aran
Challenge
Sustain
Demand
Kopu
Lebons
NusiralGz
Pitau
Prestige
Tahora
Huia

20 51

20 ABM3655G2
4,29 3.74
18 ABM9854G2
4,18 3.59
15 Beaumont

4.15 3.95
13 Triffid
4,14 3.91
16 Crusader
4,57 3.91
14 Milton

4.35 4.13
12 BarblancaG?2
4,44 4.08

26 KopuIlIG2
3.92 3.78

30 DestinyG2

4.67 3.97
28 ColtG2
5.45 4.30

22 BountyG2

4.67 4.34
31 Aran
3.88 3.73

35 Challenge
4,21 4.07
36 Sustain
4.16 3.94
37 Demand

A 5/51. l 6001‘ 200 f_:]

00 98 99

20 ABM3655G2 ABM3655G2 ABM3655G2

18 ABMY9854G2 ABM9854G2 ABM9B54G2

15 Beaumont Beaumont Beaumeont

13 Triffid Trififid Triffid

lé Crusader Crusader Crusader

14 Milton Milton Milton

12 Barblanca BarblancaG2 BarblancaG2

26 KopulIlG2 KopullIGz KopulIG2

30 DestinyG2 DestinyG2 DestinyG2

28 Coltg2 ColtG2 ColtG2

22 BountyG2 BountyG2 BountyG2

31 Aran Aran Aran

35 Challenge Challenge Challenge

36 Sustain Sustain Sustain

37 Demand Demand Demand

33 Kopu Kopu Kopu

32 LeBons Lehons Lebons

24 NusiralG2 NusiralG2 NusiralG2

34 Pitau Pitau Pitau

40 Prestige Prestige Prestige

39 Tahora Tahora Tahora

38 Huia Huia Huia

DATA OBTAINED FROM FQLLOWING FILES 1210001 1219801 12199801

VARIETY MEANS OVER YEARS

53 54 55 56 57 58 59 60
habit density lflength leafwth petlnth petwth Internod stolthk pedingth pedthick

23.55 20.07 75.21 1.59 24.64 2.73 164.07 2.13
24.97 20.40 89.04 1.59 28.38 2.86 197.66 2.16
25.80 21.00 98.44 1.67 26.89 2.77 209.39 2.20
27.61 21.85 92.95 1.69 31.54 2.87 195.82 2.17
20.90 17.58 72.1¢ 1.3¢9 26.47 2.62 170.39 2.05
23.61 19.07 B5.34 1.54 22.03 2.63 184.72 2.10
25.09 20.83 86.55 1.54 31.04 2.74 177.30 2.05
28.90 23.33 97.43 1.78 31.36 3.16 202.42 2.35
20.16 16.56 71.13 1.33 23.66 2.48 153.36 1.990
19.69 15.64 59.69 1.27 28.06 2.38 150.04 1.89
22.10 18.86 84.8%6 1.39 24.86 2.46 185.83 1.98
26.50 22.96 94.64 1.76 26.43 3.16 194.78 2.25
26.09 21.38 88.41 1.70 26.03 2.87 198.06 2.20
25.28 20.33 93.84 1.61 28.85 2.73 197,24 2.11
19.48 16.34 76.32 1.27 22,65 2.29 173.05 1.8¢9

4.78 4.40
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habit density 1flength leafwth petlnth petwth Internod stolthk pedlngth pedthick

33 Kopu :

3.80 3.98 28.70Q 22.58 57.58 1.80 28.42 3.00 213.58 2.29
32 Lebons

4.06 4,08 25.87 21.70 95,93 1.73 28.24 3.10 218.29 2.47
24 NusiralG?

4.31 3.64 23.54 18.38 68.84 -1.46 27.44 2.62 158.72 2.04
34 Pitau

4.21 4.21 4.78 20.54 90.08 1.56 27.47 2.74 181,93 2.09
40 Prestige '

5.06 4.95 18.75 15.94 65.65 1.21 23.50 2.19 151.71 1.85
39 Tahora !

5.42 5.27 15.98 13.56 60.11 1.09 23.46 1.95 148.23 1.69
38 Huia

4.78 4.68 19.89 16.85 75.43 1.28 23.68 2.31 165.53 1.94

YEAR MS 1124.679 520.259 152.000 85.09220865.340 2.509 1113.318
2_104********* 5.850

VARIETY MS  5.830 5.099 359.750 214.876 4711.870 1.263 235,782
3.00714081.641 0.987

VAR.YEAR MS 0.575 0.212  10.658 8.830 204.017 0.024 16,530
0.063 836,382 0.027

F1 RATIO 10.148  24.102 33.755 24.334 23.095 52.585 14.264
47.408 16.836 36.353

VAR.REP MS 0.142 0.175 4,649 3.410 116.460 0.019 9.823
0.032 431.923 0.023

F2 RATIO 4.040 1.206 2.292 2.589 1.752 1.297 1.683
1.985 1.936 1.164

BETWEEN SE  0.138 0.084 0.596 0.543 2.608 0.028 0.742
0.046 5,280 0.030 _

WITHIN SE 0.069 ¢.076 0.394 0.337 1.970 0.025 0.572
0.033 3.794 0.028

MJRA SLOPE 0 1.831 0.148 1.087 1.104 0.935 1.017 1.075
1.128 0.889 1.043

MJIRA SLOPE 98  -0.94¢ 0.900 0.938 0.906 0.740 1.068 0.881
0.913 1.059 0.963

MJRA SLOPE 99 2.015 1.909 0.975 0.989 1.319 0.914 1.043
0.959 1.051 0.994

REGR F VAL 198,342 129.784 1.414 1.677 13.514 2.367 0.997
4.988 1.053 0.394 ,

REGR PROB 0.000 0.000 25.504 19,988 0.003 10.675 37.787
1.164 35.85] 67.723

TEST MJR MJR oy coy MJR . oY
coy CcoY coy coy
1

WC1999
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61 62 63 64 65

headsize florleng floretno leafarea flower

20 ABM3655G2 13.19 11,04 94.26 3.51 35.31

- 18 ABM9854G2 13.28 10.79 101,62 3.77 41.17

15 Beaumont 13.51 10.77 89.07 3.84 41.68

13 Triffid 13.59 10.75 93.27 4.46 40.11

16 Crusader 13.62 11.01 86.71 Z2.88 35.51

14 Milton 13.40 10.93 77.16 3.37 40.28

12 BarblancaGz 13.25 10.95 85.89 4.32 36.79

26 KopullIG2z ¢ 14,08 11.01 99.04 4.90 40.95

30 DestinyG2 11.83 10.00 79.73 2.56 42.71

28 ColtG2 12.35 10.57 §l1.19 2.58 26,70

22 BountyG2 12.53 10,82 80.17 3.35 42.59

31 Aran 14.00 10.99 94.44 5.02 40.04

35 Challenge 13.606 11.07 90.31 4.42 38.57

36 Sustain i2.91 10.69 82.84 4.20 38.25

37 Demand 12.29 10.24 77.77 2.48 41.00

33 Kopu 13.12 190.79 99.07 5.13 39.43

32 Lebons 14.71 11.35 118.64 4.23 41.80

24 Nusiralg?2 13.32 11.50 89.67 3.45 29.52

34 Pitau 12.10 10,54 86.10 3.68 39.74

40 Prestige 11.52 10.32 74.90 2.40 37.21

39 Tahora 11.63 10.28 72.22 1.7z 37.37

38 Huia ‘ 11.88 1C.34 81.74 2.56 40.75
YEAR MS ] 36241.051 43.047 4492.739 20.653 4456.933
VARIETY MS 21.993 4.064 33%94.007 27.052 478.945
VAR.YEAR MS 1.010 0.595 196,952 1.478 27,803
Fl RATIC 21.780 6.831 17.233 18.308 17.226
VAR.REP MS 1.866 0.447 185.620 0.431 13.179
F2 RATIO 0.541 1.332 1.061 3.431 2.110
BETWEEN SE 0.183 0.141 2.562 0.222 0.963
WITHIN SE 0.249 0.122 2.487 0.120 0.663
MJRA SLOPE 0 0.482 0.768 1.094 1.113 1.200
MJRA SLCOPE 98 1.722 1.286 0.735 0.938 0.9386
MJIRA SLOPE 99 0.748 0.92¢6 1.184 0.947 0.860
REGR F VAL 62.051 3.142 5.973 1.18¢% 4.097
REGR PROB 0.000 5.403 0.537 31.513 2.405

TEST MJR oY MJR coYy Ccoy
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USING MJRA WHEN REGRESSTON SIGNIFICANT AT 1% LEVEL

COMPARISONS WITH 6 KopullG2 +VE IF KopullIG2 LARGER
CHARACTERS
AFP NAME 1% 2% 5% 50 51 53 54 55 56 57 58 59 60 61 62 63 64
2C ABM3655G2 11 11 11 = b AL L #1 1 41 41 +1 41 41 - + +1
18 ABM9854G2 8 8 9 - 4+ 1 41 45 41 1 +1 4 +1 +1 o+ - 1
15 Beaumont 8 B &5 - =+l 4+l - 41 +1 41 - 1 +5 4 +1 +1
13 Triffid 2 2 3 P T - T T S S [ SO AT
16 Crusader 11 11 11 F3 = 41 41 +1 +1 +1 +1 +1 +1 + + +1 +1
14 Milton 10 11 12 F3 -1 41 +1 +1 +1 +1 +1 +5 +1 42 + +1 +1
12 BarblancaGz 10 11 11 F3 -2 41 +1 +1 +1 + +1 +1 +1 +1 + +1 +
30 DestinyG2 1111 11 F3 - 41 +1 +1 +1 +1 +1 +1 +1 F3 +1 +1 +1
28 ColtG2 1z 12 13 F3 -1 41 +1 +1 +1 F3 +1 +1 +1 +1 +5 +1 #1
22 BountyG2 1¢ 10 11 F3 F3 +1 +1 +1 +1 +1 +1 +5 +1 +1 o+ +1 +1
"31 Aran 2 2 3 b+l o+ 4+ 41 -+ 45 o+ o4
35 Challenge 4 6 8 - F3 41 42 42 45 +1 #1 4+ 41 &+ - +5 +
36 Sustain T 7 9 = =+l +1 o+ +1 45 +1 4+ +1 +1 o+ +1 +5
37 Demand 12 12 12 F3 F3 +1 +1 41 +1 +1 +1 +1 +1 +1 41 +1 +1
33 Kopu 2 3 3 ook + - =31 42 - 4+ 31+ - -
32 Lebons - 4 5 9 - =2 +1 +5 + + +1 + -§ -3 -5 - -1 +5
24 NusiralG? 10 12 12 = b +1 41 41 +1 F3 +1 41 +1 +1 -2 +2 +1
34 Pitau 10 10 11 = =1 +1 +1 + +1 +1 +1 +1 +] F3 +5 +1 +1
40 Prestige 12 12 12 F3 F3 +1 +1 +1 +1 +1 +1 +1 +1 F3 -+1 +1 +1
39 Tahora 11 12 12 F3 F3 +1 +1 +1 +1 +1 +1 +1.+1 F3 +1 +1 +1
38 Huia 11 11 11 F3 F3 +1 +1 +1 +1 +1 +1 +1 +1 F3 +1 +1 +1
WC1999

SUMMARY FOR COYD CRITERION AT 1.0% LEVEL
USING MJRA WHEN REGRESSION SIGNIFICANT AT 1% LEVEL -

26

[
oW

CANDIDATE VARIETIES 20
20 ABM3655G2
18 ABM9854G2
15 Beaumont
13 Triffid
16 Crusader
14 Milton
12 BarblancaG2
26 Kopullg2
30 DestinyG2
28 ColtG2
22 BountyG?2
31 Aran
35 Challenge
36 Sustain
37 Demand
33 Kopu
32 Lebons
24 NusiralG2?
34 Pitau
40 Prestige
39 Tahora

b
D
D
D
b
D
D
D
D
D
D
D
D
D
D
D
D
D
D
D
38 Huia D

UUUUUUUUUUUUUUUUUU‘UUG!
UDUDUDDUUUUUUUUUUDUUIU

L]
j=]
O

NO OF ND VARIETIES
.OVERALL DISTINCTNESS D b D

CANDIDATE VARIETIES 20 18 26
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REPRODUCE LOCALLY. Include form number and edition date on all reproductions. FORM APPROVED - OMB No. 0581-0055
U.5. DEPARTMENT OF AGRICULTURE ‘:

AGRICULTURAL MARKETING SERVICE Application is required in order to determine if a plant variety protection
certificate Is to be Issued (7 U.S.C. 2421}, The information is held
EXHIBIT E confidential until the certificate is issued (7 U.S.C. 2426),
STATEMENT OF THE BASIS OF OWNERSHIP
1. NAME OF APPLICANT(S) ) 2. TEMPORARY DESIGNATION 3. VARIETY NAME
. OR EXPERIMENTAL NUMBER

GRASSLANZ TECHNOLOGY LIMITED GCs3 ‘ Grasslands Kopu II
4, ADDRESS (Strest and No., or R.F.D. No., Cily, Stats, and ZIP, and Country) 5. TELEPHONE (include area coda} 6. FAX {include area coda}

Private Bag 11008, Fitzherbert West; Tennent Drive, (646) 356-8027 (646) 356-8240

Palmerston North 4442

New Zoaland 7. PVPQ NUMBER

R001000! i

8, Does.the applicant own all rights to the variety? Mark an "X" in the appropriate block. i no, please explain. ’ YES ) 'NO

9.1s the applicant (individyal or company} a U.S. natienal or a L1.S. based company? If no, give name of country. @ YES NO -

10. Is the applicant the original owner? YES ' NO  If no, please answar one of the following:
| ‘

a. lf tHé originai rights to‘ variety were .ciwned by individual(g), is {are) the origiﬁai owner(s) a U.'S. National{s)?
YES m NC  If no, give name of country

b. If the original rights to variety were owned by a company(ies), Is (are) the original owner(s} a |\.S. based company?
YES g NO  If no, give name of country
; gy _

11. Additional explanation on ownership (Trace ownership from original breeder to current owner. Jse the reverse for extra space if needed).

The original owner of 'Grasslands Kopu II' was AgResearch Limited, a New Zealand Crown Rescarch Institute. Grasslanz Technology
Limited is a wholly owned but independent subsidiary company of AgResearch. On the establishment of Grasslanz Technology Limited
(Grasslanz) on 3rd september 2003, 'Grasslands Kopu II' along with other intellectual property was assigned to Grasslanz,

The notification of change of ownership on the PVP registere has been recorded.

PLEASE NOTE:
Plant variety protection can only be afforded to the owners (not licensees) who meet the following criteria:

1. If the rights to the varlety are owned by the origina! breeder, that person must be a U.S. naticnal, national of 2 UPOV member country, or
naticnal of a country which affoerds similar protection to nationals of the U.S. for the same genus and species.

2. If the rights to the varlety are owned by the company which employed the original breeder(s), the company must be U.S, based, owned by
nationals of a UPOV member country, or owned by nationals of a country which affords similar protection to nationals of the L).S. for the same
genus and species.

3. If the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criterla.

The original breeder/owner may be the individual or company who directed the final breeding. See Section 41(a){2) of the Plant Variety Protection
Act for definitions.

According fo the Paperwork Reduction Act of 1995, an agency may nof conduct or sponsar, and a person Is not required (o respond o a coliection of inft {fon unless if displays a valid OMB

control number, The valid QMB control number for this information collection is 0581-0055. The t.v.rne requ.'md -] comp.'ere thfs informatlen coltaction is esfimated to average 0. 1 hour per response,
including the tme for reviewing the i i searching existing data gathering and mali g the dala d, and cony iy and reviewing the callection of Information,

‘The U.8. Department of Agriculture (USDA) prohibits dJscdmfnatron in aif Ms pmg:ams and acfivitles on the basls of race, color, natienal onigin, gender, religion, age, disability, sexual erentation,
mantal or family statys, political beliefs, parenfal status, or profected gens, , {Not alf prohibited bases apply o all programs.) Pefsons with disabllities whe require alferralive means for
communication of program information (Braille, large pAnt, audiotape, efc, } shourd contacf USDAY 5 TARGET Cenfer af 202-720-2600 (voice and TDD),

To file & complaint of discriimination, write USDA, Director, Office of Civil Rights, Room 326-W, Whitlen Building, 14th and Independence Avenue, SW, Washington, D.C. 20250-9410 or calf (202}
720-5964 (valce and TDD). USDA is an aqual oppontunify provide and employar.

ST-470-E (04-03) designed by the Plant Variety Protection Office using Word 2000



EXHIBIT ‘E’
STATEMENT OF OWNERSHIP

‘Grasslands Kopu IT’

‘Grasslands Kopu II” white clover was bred by Dr Derek Woodfield, a scientist employed by
AgResearch Limited at Grasslands Research Centre, Palmerston North, New Zealand.

This work was carried out within the terms of employment of Dr Woodfield which confer no
rights of ownership in the property developed in the course of his employment.

‘Gi‘asslands Kopu II’ has been licensed to Wrightson Seeds Limited, P O Box 939,
Christchurch, New Zealand for marketing both locally and internationally. They may

appoint overseas agents as required to meet this objective.

The ownership of the variety remains with AgResearch Limited.

Designation: Manager, Intellectual Property Rights
Grasslands Research Centre.

__._‘__%ZQOO“%



_i Telr ~ =ne +64 6 356 8019
Grasslands Res....ch Sentre Fai.- e +64 6357 8032

Tennent Drive, Private Bag 11008 . wivw.agresearch.conz
Pzlmersion North, New Zealand ’ i =~
| - poorooo
. CLoU'I@Q- ' o
20" October 2004

TO WHOM IT MAY CONCERN:

This decumant serves to-give naotice and authority for the transfer of ownership of the
Intellectual Property described on the attached ‘Schedule of Intellectual Property
Currently Registered in the Name of *AgResearch Limited to be Assigned'. (‘The
Schedule)), | |

. The ownership of the lntellectual Property so described in ‘The.Schedule’ attached is

transferred to:

Grasslanz Technology Limited, Private Bag 11008, Tennent Drive, Fitzherbert
West, Palmerston North, New Zealand.

effective from 1% July 2004.

Grasslanz is an Incorporated Company (No. 1368159) under the New Zealand
Companies Act 1993 and a wholly owned subsidiary company of AgResearch
“Limited.

*Previously The New Zealand Pastoral Agriculture Research Institute Limited and
formerly Department of Scientific and Industrial Research _(DS!R).

‘Dated this....2.5¢l L _day of.... M & Ve.sbaz <2004

Sligneci /4 "4\“/@

Direster/Authorised Signatory for AgResearch Limited

F\j
()

3
i
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Page 1 of 1

‘Schedule of Intellectual Property Currently Registered in the Name
: of AgResearch Limited to be Assigned’

(United States Plant Variety Protection Office )

Variety name/code Grant/Application No.

Grasslands Egmont 8900219

Grasslands Puna 9000157

Grasslands Gala | 9300233
Grasslands Tekapo . 9400057

Grasslands Advance ~~ 9300283

Grasslands Demand , 9600258
 Grasslands Sustain 9600259

Tillman Il | 9800116

Dixon o - 200100129

‘Lakota o o 200100128

Flecha . 200300012
Durana  (Joint Application) 200300305

Patriot - {Joint Applicationy 200300304

grass(aﬂz

; Ltd
ianz Techn0|09V
Grass e orivate Bag 11008
Tennent Drive
palmerston North
New Zealand

' 8027
Fax +64 6 351 8240

' : fanz.com
it soff. miller@grass
Email ]eﬁwww.grasslanz.com

jeff Miller &
intellectual Property
Manager



Grasslanz Technology Lid - g ras S an Zm

Private Bag 11008
Tennent Drive

Palnterston North . | | a O o 80@0/ L7/

unique plant opportunities

New Zgaland

" Phone +64 6 351 8255
Fax +64 6 351 8240 -
www.grasslanz.com

3™ December 2004

. The Commissioner

- Plant Variety Protection Office
Agriculture Marketing Service
Dept. of Agriculture
- Beltsville, Maryland 20705 - 2351

. Assignment of ownership in Plant Varieties Registered in the United States.

Please find enclosed a Letter of Authority for the transfer of ownership of the plant
varieties listed in the attached Schedule of Property to be Transferred.

Ownership has been transferred from *AgResearch Limited to:
*See Authority Letter

Grasslanz Technology Limited, Private 'Bag 11008, Tennent drive, Fitzherbert
West, Palmerston North, New Zealand.

Would you please therefore amend your records to reflect these changes, and where
relevant, note that Grasslanz Technology lelted is now also the malntainer of these

varieties.

Please also note that In regard to those varieties registered in Joint Ownership only the
AgResearch Limited interest is transferred to Grasslanz Technology: erlted The other
partner details are unchanged.

Any costs incurred to Grasslanz Technology'Limite'd for the requested actions will be paid
on receipt of an invoice sent to the undersigned at the above address.

~ . Thank you in anticipation.

Yours sincerely

o alles

. Jeff E. Miller
Manager. Inteilectual Property
GRASSLANZ TECHNOLOGY LIMITED

Enc.



